Maladaptation of calcium homoeostasis in aging cardiac myocytes.
With aging, the heart develops myocyte hypertrophy associated with impaired relaxation indices. To define the cellular basis of this adaptation, we examined the physiological changes that arise in calcium handling in the aging heart and contrasted the adaptations that occur following the imposition of a stimulus that alters calcium homeostasis in a young and an old heart. We utilized a cardiac-specific conditional transgenic approach to "switch on" protein kinase (PKC)-beta II expression in mice at different stages of adult life (3 and 12 months) and characterized alterations in ICa and calcium release in wild-type (WT) and PKC-beta II-expressing cells. Amplitude or voltage dependence of ICa were not significantly altered by expression of PKC-beta II at any age. No significant differences in calcium-release properties were seen with age. Upon activation of PKC-beta II, the amplitude of the calcium transient was larger, and the calcium spark frequency was greater in PKC-beta II mice compared to WT at both 3 and 12 months. Spark amplitude increased only in the 12-month PKC-beta II mice. These changes occurred in parallel with an increase in cell size (as determined by capacitance measurements) in the 12-month PKC-beta II mice but not the 3-month PKC-beta II mice. These data suggest that alterations in the calcium-handling machinery of the cardiocyte differ in the context of age and as such may predispose the older heart to the development of a hypertrophic phenotype.